
(~1L'U1) 

th·::n1 A a.~ ~1'.jVI!J1~ !l~'el n1'iA1L VI!! 

;1 4-1 I 2560 

L1'el.:J U'i::n'J l91'i1fl1 Lfl'i.:Jn1'i~ f.9l=f'ell~ 1.91~1-:J'i::'l..l'l..l LVI fl 1:1.1 1:-aii~1'i~'IJL VI A 'el1fl1'ilcy~n~ni ( 'el1 fl1'i24) 

" ~':ltl ~VI1':3Yit~1it~VItJWl ~~11 YltJ iJ fl':l1~1h:::'&'l-:~ ~1h:::n'J ~~1 r11 LflN m ~r.r ~~tJ!r.f ~~1\1 ~:::1.J1.J 
" LYJr~'i:u'i:~u'&'l1J''&'l'WLYI~ tJ1fl1~i'l.Jimmr (mr~1~24) 'i:~t~il~1t~~:::L~t~~;-:~LJ~tJhHl 

"' 0 4V "' ..c:l ~ Q,l" ..c:~" 
1. "ll'eln1~'\Jl91'an~n~::L'il'W1::"ll'el.:JtJL~'U'el'i1fl1 ~flru'&'l~1.JI?l ~-:~u 

~ q 

' ' " ... '"'! 9.,1-=rl ..c:l ... I i.l Q q .::::1 9.1 IV q1' 
1 .1 l.lJ'W~~tJ1"J!'Y'jlJ~:::ntJ1.Jn1J'YI1\1~1'W~m"''YJLnm"lltJ\In1.Jmn'&'lutJJ'1 fl1'Wb~tl l?lN 

1.2 ~'el\ll.ij'Wtl~1.J flfl~~"''~YI:::I.tJtl'WL'WU~:::I.YI ~1Yit~ I.L~:::iJYI'W"''~YI:::LtJtl'W V11tJiJn'lJ'L~~YI'WhJ~1 n~1 q q q 

10,000,000.00 1.J1YI (~1.J~1'W1.J1YI~'J'W) 

1 .3 hJ i.fltJiJ'Y'j ~ ~nJ'J'~L 'WLL'W'JYI1\I~hJtJlj1.J'1il?l1~i 'l.J'l.J1~Vh 1 ~~VI1':3Yimit~"1 1.n ~fl'J1~ l.~t!VI1tl 
.. ' " 

1 .4 hJ l.iju~1~f1.J L'eln~YifiVI1'el fl'J1~ ~~ rl'W~\Itl'l"''Ulj L'&'lnhJt~tJ~~'W~1~ 1 Yltl 

1.s hJ~.iju~il ~~tJ~::: 'i:t~"l!'l!t'd~n1.J~ l.'&'l'Wtl~1 r~1 J'1t~~u~ 1. ~1~1mu"ll'el\ll.'&'lutJJ'1 r~11 ~~.~.ri~VI1':3Yimit~"1 
~ ~ 

" " 
Vl1tJ hJ 1.iju~ m:::v'hmJ''e1'WI.ij'WmJ'i ~"ll'd1\l mJ'LL ~-:~i'WJ'1 fl1tJrh-:~l.ij'WfiJ'J'~ 1 umJ'I.'&'l'WtJJ'1 r11 r~f-:~il 

~ 

"' 
2.1 ~ l.'&'l'WtJJ'1 r11 ~'el\IU1~1 L'W1VIi n ~1'WLJJtJ1tJilV1i.ij'Wif"''"''U'W 1 ~ ~il~1'W1"'1~\I'W1~ f1.JJ'tJ\I fl'd1~ 

ClJ JS q ClJ 

( 1) ~1L'W1YI:::I.tJtl'Wn'lJ'~1VI1tJL1.JJl1~~~~11.~~~m~'&'lJ'J''Y'j1nJ''el'elnL~ 
~ 

(2) ~11.'W1VIU\I~tJf1.JJ'tJ\11.J1,;YI~'eltJ n 'i:~t~~1'1!n-:~1'WYI :::djt~'W~'W~'d'W1.J1,;YI 'Y'j1tJ~.r 1?1 ~tJJ':::'&'l\1 ~ 
q q 

(3) nnil~tJ1.J~1'W1"'1L~1.Jflfl~~-:~~1"llmJ'~n'lJ'VI1tJ~'W~'d'W~ilre'hu1"'1L~~ L~tJem'Wu1uu1~tl~ 
q q ClJ ClJ 

" ' 
1.J r~ r~ ~ ~'el\1 ~'el1.J~ 1 u 1 "''I. iju VI'!!-:~~ 'elL ~1.J r~ r~ ~ t!u 1.ij u ~ 1.1. VI u V1 iJ ~ 1 u 1 "''I.~~ 'i:~ t~"l! 'el1.J ~ 'd tJ 

q q ~ 

n!JVI~1tl 1unnil~tJ1.J~1'W1"'1L ~v'hmni.YI'W 1.J1,;YJ/~1\I 1~tl~mnnl.'&'ll?l~iJ 1?11~tJJ':::~':l~ 

f~n1 nJ' 'Y'j1tJ~~11.'W1U 1?1J'UJ':::91 r;i'JtJJ':::"l!1"l!'W"lltJ\I ~~'el1.J~1'W1"'1 LL~:::~f1.J~'el1.J~1'W1"'1 dJ ~ ~ 

" 
f1.JJ''el\l mni.LJJ\1 r;i\1"'11 n1.J1,;YI ~ ~ ~ l?lVI1tJI.I.YI'W1.J1,;YI ~ ~ ~ l?lVI1tJ r;i<J I.I.YI'W~r.f ~91wt,ht~ 'i:~t~ 

~ ~ ~ 

" ' ' 
Vlt!'-:~~tJu'W~tJ-:~ilmt~hJ 1.nu go ~u t!1.J"''1 n~'WVltJtJn"''u~-:~~uuu"lltJ\II.'&'l'WtJn r~1 

q 
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3. n1~L~1J'!I~1FI1 

3.1 ~ L~'W!lJ'1 fil1 ~!l'l b~'W!lJ'1 fil1 LU'W~'WtJTVl LL~:::L~'W!lJ'1 fil1 LY1mn fil1 L~m Li?ltJ L~'W!ln fil1J''l~ 
" '11 'il I II 

,dl 1 I .dl I cv.c:J .c::::rl l/ CV CV CV CV Oo"..di 

LL~!:VIJ'!JJ'1 fil11?l!lVI'W'ltJ LL~!:VIJ'!ll?l!JJ'1tl n'lJ' 'Vl'l'WJ'1 fil1J''l~'Vl L~'W!l'"l!:l?l!l'll?lN n'W'Vl'll?l'l L~"ll LL~!:I?l'JVI'W'l ~!l 

" " I 

~1 r;i'J b~"ll LL~::: r;i'~Jvt'l!'l ~!l hJ l?lN n'W 1 ~~!l r;i'l vt'l!'l ~ !l LU'W~ 11"i t1J Li?l tJ ~ 1?1 n fil1 J''l ~ ~'l ~'W~'l J''l ~ 
1 1 I il I 

Jl1;;lq! ~ 1"11 LoW~ LL~:::n1;;m m~'W ri1"ll'W~'l 1"11'"1 i?l'Vl!:LUtJ'WLL~ :::1"11 Hr.htJ~'W1 ~'ltl'l'l'"l'Wm:::'Vi'l~'l~!ltJ 

~~1?11~ ru ~vt1~'VlmitJ"1 
q 

J'1fil1~ L~'W!l'"l!:~!l'l L~'W!lfhvt'Wi?ltJ'WJ'1 mhlu!ltJn~1 60 rf'W 'l!tJLb~rf'WLiJ i?l"ll!l'l1tJ L~'W!lJ'1 fil1 

Li?ltJJl1tJ1 'Wn1vt'Wi?l~'Wn fil1 ~ L~'W!lJ'1 fil1 ~!l'l~tJ ~ i?l"ll!ltJJ'1 fil1~ l?l'W1~ L~'W!l1~ Lb~:::'"l :::t1!l'Wmn~'W!l11 fil1 
" 

1''W~'l'W1~ 1 'Wi t1J t1J1 (vt1!l1?11~~~vt1~'VlmitJn1vt'Wi?l) 

3.3 ri!l'W~'W"ll!l'l L~'W!lJ'1 fil1 ~ L~'W!lJ'1 fil1 fil'J J'l?lJ''J'"lJ'1tJ ~:::b~tJ 1?1 filrui m~ru::: b'tl·r'-n::: "1~"1 1 ~~ ~'J'W 
" q 

!/ I I I 

LL~!:L ~11'"1 b!ln~1J'n1J'L~'W!lJ'1 fil1'Vi'lvt~ 1?1 L~tJri!l'WYl'"l!:l?ln~'l~'W"ll!l'l b~'W!JJ"l fil11?11~ L~!l'W1 "111 'WL!ln~1J' 
I " 

" " odl 'i' ."1 ov..,j 

3.4 ~ L~'W!JJ"l fil1'"l!:l?l!l'ltl'W"ll!l'l b~'W!JJ"l fil1 bi?lmLtJ nb1J'W 3 "ll!l'l i?l'l'W 

(1) ".ll!l'lL!ln~1J'vtinii1'Wn'lJ''"li?l'Vl:::LutJ'WtJ1,;'Vl/~1-!l'f1'W ~1L'W1 1 "1!1?1 Li?ltJJ':::tJvtU1"ll!l'l~1 
d.9 q q 

Q,.l' 4 - u g, 

"L'!I n~1~'V1~ n ~11J n1~ti! rn'Vl::: L tlt11Jtl~ti'Vl/'V11.:!" 
d.9 

I 

(2) "ll!l'l~!lL~'W!l ~1'WfilnJin~ru:::L'tl'V'l1!: LL~!:J"ltl~!:b~tl i?l"ll!l'lJ'1tln1J'Yl L~'W!l ~'W'UUtJ 1 
q 

"lli?l'V'l'f!l~~1L'W1 8 "1!1?1 Li?lm:::tJvtU1"ll!l'l~1 "L'!In~1~~11JFinl~ntir;u::: (L'!In~1~LL1Jtl q q q q 

~'l1J;i 1) " 

~1L'W1 8 "1!1?1 Li?ltJJ'!:tJVIU1"ll!l-!1~1 "L'!In~1~~11J~1FI1 (L'!In~1~LL1Jtl~'l1J~ 2) " 
q q 

3.5 vtintlJ':::n'W".ll!l-!1 

~ b~'W!lJ'1 fil1 ~!l'l'J1'lvti ntlJ':::n'W".ll!l-!!Yl'f!l~ ntJmJ'~'W"ll!l'ltlJ':::m 1?1J'1 fil1 ~1'W'J'W 110451000. oo 
" 

I I I I iJ 

tJ1'Vl (ww'l~h'W~vt~'W~1~'WtJ1'Vl~'J'W) "ll!l-!!'J'l b~'W1?11~ it1J t1J1 Li?ltJ 1-iivtintlJ':::n'W!lU1'lvt-il'l!l~.h'l11?1 r;i''l ~!l1tli1 
.. .... 

( 1) L'l'W~ 1?1 VIJ'!l 

a a. 6" .cY 

(2) L"llfilfi'W1fil1J'Y'l1n.l"lltl VIJ'!l 

" 
(3) vt'l!-!!~!l ~1tlJ':::n'W"ll!l-!!fi'W1 fil1J'Yl1 ru".li~Jl1tJ1 'WtlJ':::L'Vl fil 

I " 

vti ntlJ':::n'W"ll!l'l1?11~YJJ':::tJ1 'W~!lu ~vt1~'VlmitJvt!ln1J'~h 1 'VltJ'"l:::~'W1 ~ ~ L~'W!ln fil1Jl1tJ1 'W 15 
q " 

I !.1 I I 

rJ'W 'l!tJti i?l'"l1n1''WY11~'W'"l1J'nJ1 LU!l'l ~'W~tJtJ'f!lmb~'J L-lu LL~ ~ L~'W!lJ'1 fil1J'1tJYJI"i 1?1 b~!ln 1~ '"l!:~'W1 ~~!l L~!l1~vh 
"' 
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' fn rlUL~VJ J''elU t:-Jiln6J!'fl-:l LL~~rol1'VI'IJ16J!'el-:l ~-:! "i.JJ'~fi1'W~ru~nJ'nJ n'l J>Ll! ~6J!'el-:l LL~ ~fi'"l1 J't'U1 t:-l~ n'l nJJ'~m ~ 11 ~1" 

'l~u~'W(;]'fl~ru~mJ>~ .. Jn1J>;:U6J!'fl-:!th~m~J>1~1 1'W1''W~ 10 L~~1U'W 2560 J>~'VI~1-:!L'J~1 09.00 'W. ~-:!L'J~1 
"' 

12.00 'W. ru ~1t!n-:11'Wn'el-:l~~~LL~~4'~mJ>'Vl;:'V'ltr~'W m~1J> 17 i'W 2 LL~~~ru~mJ>~n'lJ>"'' '"~~Lli~6J!'fl-:!'Vi'"l1J>ru1 
q 

' "' 
1'W1''WVI 10 L~~1U'W 2560 r?i'-:!LL(;]Lr:J~1 13.00 'W. LU'W~'WhJ ru ~'fl-:!th~"ll~~.n1~'VI1~'Vlu1-iu'VI'fln'lJ>~11'Vlu q 

"' 'el1~1J' 10 i'W 6 

L~'el~'Wrl1'VI'W~L'J~1n'lJ'~'W6J!'el-:!L~'W'fl11mLL~'J ~ru~nJ>J>~n'lJ';:U6J!'el-:llJJ'~m~J>1~1 '"l~hJ;:U6J!'el-:!L~'W'el 

n ~1 'l~u L~ ~"111 ~ ~ ru~mJ>~ mnli~6J!'fl-:l LL~ ~Yi'"l1J>ru1 t:-J ~mJ>th~m ~J>1 ~1 '"~~~1 L tl'Wm J>j;]J>r:J'"l~'elu 11 ru~~~ 

"ll'el-:1 ~ L~'W'elJ"l ~1 LL~~LL~-:l~'Vlfln'lJ'~'WL~'W'elJ"l ~1rl'el'Wn'lnli~6J!'el-:l~'el L~'W'el ~1'WJ'1 ~1 
"' 

4. 'VI~mntu.;i bb~::i'VIfilu n1'i.n'"l1'itu1 

4.1 ~L~'W'flJ>1~1J>1u1~il~ru~~~hJr:m~'fl-:lj;]1~~~'V11~'Vlmoiun1'VI'W~ ~ru~mnm1J>"1 '"~~1~ 
"' q "' ... 

;:uri'"l1J>ru1 J>1 ~1"1l'fl-:l ~ L~'W'flJ>1 ~1J>1UtJ'W L~'WLL[;] dj'W~'fl e:i ~'V'l~1 ~ LYlm L~n'IJ'elu 'VI1'fl e:i ~ LLt:-Jn LU'"l1 n 
"' 

I I if if I 

L~'fl'WL "ll"ll'fl-:1 L'fl n ~ 1 n~'W'fl J>1 ~ 11 'W~ r:J'WVJ 111-rl ~ 1 J>~~ 1 fOi '1! i-:1il L'Tl 'V'l 1 ~n ni:l ~Vi'"~ 1 J>ru 1 LL~ r:J L ~'WrJ 1 '"~ ~ 
"' 

LU'WUJ>~Lu"l!'l!t;l'el~'VI1~'Vlm-iu'VI'eln'lJ>~11'Vlu Lvht!'W 

4.2 ~'VI1~'Vlm-iU'VI'eln'lJ'~1L'VlU~-:l'J'W~'Vli\~~'"l1J>ru1J>1 ~1"11'fl-:l ~ L~'W'fl11 m L~u\~iJ n'lJ'~'fl'W 
"' 

... "' "" ... ' ~. ,.J' t:-J'W b'Wmru ~-:lj;]'fl bu'W 
I I I !I 

(1) 1~m'fln~'fltl~u~~~ 'VI1'fl~-:1~1uil'fl~'fl~ L~'W'flJ>1~1'flth-:!VIil-:!'flth-:!1~'VI1'fli-:l'VI~~ 1'W1u 
q "' 

L~'W'elJ'1 ~1 

(2) L~'W'fl J>1 u ~ ~ L~u ~ LLj;] n [;]1-:!LU'"l1 n d'fl'WL"ll~ n1'VI'W~ 1 'WL'fl n~1 n~'W'fln ~1~ LU'W 

~1~~~1 fOi ru 'VI1'fliJ t:-J~"f111 ~ Ln ~ ~'J1~L~ Lmuu L~U Lmuu LLrl ~ L~'W'elJ"l ~1~1U~'W ... "' 

~'flYI~'fl~uJ>~iuj;]~1 (~1il) ri'lnu1~ 

4.3 1 'Wn1 ~r?i ~~'Wm~u~~nr:J ~~1 ~1'VI1'fl1 'Wm~"l11i '1! '1)1 ~ru:::mJ>~ n'lJ>"'' Yi'"l1J>ru1 t:-J ~m ~ 
.... I -=a ...:::. Q,.' 9.1 \.1 oCiiA ..c:rt.~j 9.19.1 J il " .:::. .::!1 
u~~m~~1~1'VI~'el~'VI1'J'VlU1~U'VI'eln'l~~1 b'VlU~~'Vlfi b'VIt:-lL~'W'elJ'1~1"l!LL'"l-:l"ll'elL'Vl'"l'"l~-:l ~Jl1'V'l ~1'W~ 'VI~'el 

"' ~ 

~'el L'Vi'"l'"l1-:!~'W 1~~ L~U'J~'fl-:1 nu ~ L~'W'flJ'1 ~1L~ ~'VI1~'VlU'loiU'VI'el n'l~~1L 'VlUiJ~'Vlfl~'"l:::L~;:U~1 ~1 'V11'flL~ 
"' 

"111i ru ru1 'VI1n'VIoin ~1'W~-:ln~1'J 1~il ~'J1~ L'VI~1~~~'VI1'fl1~r:m ~'fl-:1 
Cl.l Gl dS 'lJ 
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I 

il il il I 

J"ltJ n1J'1~ vi1reJreJ'l~tJm~ nmn~t.l'elJ''l '"''"~ L~tJhJYi~'lJ>n.nr.f ~~'e) L'CltJ n1~~ ~ LL~~::;Yi~'lJ'f:l..!'l vi~il LYlreJ • 

" 1VlmDt.lL~ ~"11'1~ ~L~t.lreJJ"l'"''l~:::~tJn~reJ~ ~'l L~mntJ1~ 1 ;11~ J>'J~vi~~VI'l';jVltJ'lim~reJmJ>~'lLvJtJ~::: 
" I 

Yi~'lHl..l'ltJn L~ n L~t.l'elJ''l '"''"~ LL'Cl:::'Cl~ LVI~~ L~t.l'elJ"l '"''"~ L~~'elt.lLDt.l~Vl~~'lt.l Vl'lnn LVI[;] L~'el1~i'l n1J'L~t.l'el 
"' "' . 

1.1 !.1 I I 

J''l'"''l Vl1reJ lJVI'l';jVlmitJVI'eln'lJ'~'l1VltJ~::;1 ~~L~t.l'elJ''l '"''lUt.l~LL~~ LL'Cl:::LL~~~VIin~'lt.!VlVh1 ~L~reJ1~i'l ~ 
"' 6S "' 

" I 

L~t.lreJ n '"''"~~ 'll-1 1 J>Cl ~'l L tlu~'lt.l[;l'l~th:::n'J ~ n '"''"~1 ih~"f~ ~~tnru Vl'l n ~'l~ LL~~ hl LDuVi t'uY!'~ 1~ 
"' 

I " 

lJVI'l';jVlmitJVI'elmJ'~'l1 VltJn~VlfiVi~::: hJt'uJ''l '"''"~"ll'el~ ~ L~t.l'elJ''l '"''"~J''ltJuu 
"' 

5. n1~cvhirunn 
"' "' 

I I I !.1 

"ll'el~ J''l '"''"~ ~Vlfl~~ J''JlJll'l;;lJ 'Cl ~'l L Vi~ LL~'J L~tJ 1 ~VIi mh:::nt.lreJth..:!VIU~'elth..:~ 1~ ~~ ~reJ1tlu . "' 

" 
(3) VIU~~'el ~'lUJ':::rlt.l"ll'el..:lnt.l'l '"''"~ J'V'I'l ru"llUll'ltJ 1utl J'::: L Vl fil 

' 
Vl'l n ~1~fu '"'~ L~'el n hJ ~'l Ltlt.!n'lJ'~'li ru ru'l LD\.!VIU..:J~'el rlU~VI'l';jVlm itJ"1 [;l'llJ L'J'Cl'lVl rhVIt.l~ "' ., ., 

~ I I 11 

~VI'l';jVltJ 1itJ"1 "llreJ~..:J'Jt.l~VlfiVi~::;()reJr;i'l ~Vihl1tl~'l iru ru'lnUVl'l..:J~VI'l';jVJtJ'l itJ LDt.l~Vi~~'lt.l LL'Cl:::"llreJ cu Ql Ql <u 

" I 

mJ>on'l J>:::(~u~'l~reJ (~ ~ ~VI1reJreJtl n J>ru)/ ~ 1~1~ ~ :::-D1 J>::: L~t.lL~reJ ~-nu:::m J>tl J>:::m ~ J>'l '"''"~1~ ~..:~ . . "' 
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I 

7. en'eln1'V11Jj;tim~W~L'il'W1~cW~j;t'VI~'el'eltln~nA/n1~~\~ ([;11~l~n~"lnl'WiJ ~'J'W~ 1) • • 
~1(11 ~ '"''J 1 ~ ~ 'WLIOl ll~ :;ll ~:;~ '11"110l :;m wn ~'Ill~:; n 'J (11 n '"'1'11 'W;'~ mh 'J 'Lll ~(11 ~ (11 r;i ~ "1l ~ f1J 

~1~~:;l~h.J(1lm~m'W"ll~'lll~:;m(1)~1'"'11~~ '"'ru~'Vlm~nu ~'~~1~1ru n~'l~~(1lll~:;{(1lm~'Vlf~6~'W 
q q 01 q 

" 
~1'"'1~ 17 i'W 2 L'Wl'J~1vhm~ L'Vl~Pi'~~ 02-697-6067 Vl~1m~"JJL'Vl~~1~ Vl1~ Web: www.utcc.ac.th 

" I I 

(l~~nll~:;m~{(1)~~) ll~:;"JJ~'V1~11J~1~~:;l~~(1l'"'ru~~Uiilfi~l~~1.~~ '"'ru~L'W IOl'lfn~ L'Vl~Pi'~~ 
il il il il 

02-697-6284 'Vl'lu l'i'lllr;iu(1lulii'W~'W11l 

I 

ll~:;m~ ru rJ'W~ H ~'W1'"'~ 2560 

('W1~1ln~~ ~'lll~'ll~~) 

~~'~~fim~iJ ~ ~1~ l'Vl '"''L 'WL~~ ~1~~'Wl'Vl ~ 
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q q 

(~'~~~) l~1'Jnl6 1.'Vl~t'~'L~IOlt!) 
(~~'~~1~[;lnl0l1~6 (1\~.l~1'Jnl6 L'Vl~:f'I'L~IOlt!) 

q 



• 4 
:I.J'VI11'Vlmas'l!l'ilm-a~1L'Vls L'ilfl~1'iLLUU ~'l'U'Vl 1 

I 
I ..=:j 

Vf:ln~1d'bbUU ~t'JUVl 1 

2/ 

~ruinMru~b'U~1~~'El'l b~d''ln1d'9 ~~!l/9 ~~1'1d'~uu b~1'El,]1t.J 
q 

~ tr Q/ Q/ tr 

~'El~~t'Jb~'Eld''El1~1d'~nJ~nMrw (!l1~1d' 24) bb~~'El1~1d' 3 

0 

91Ut'JU 1 d~UU 

. 
~il1Vi 1 /34 



:IJ'VI11'VlmitJ•wam'3A1L 'Vl!l 

d-JVf1~VltJ1itJVf'Eln1d'~11 VltJ 

LL 1.J1.Jil'fl1.J fl1 :IJ PI rui m~ru:: L 'il 't'n::'ll'fl-3'3::1.J1.J Lfl~'fl ezi1!J fl'fl :IJoW'J L{;l'fl ~LL~::'3::1.J 1.J I P Phone • 

... "' 0 
'31!1~:: L'fl !J {;l'lJ'fln1'VI'IJ(;I 

1. 'flt1mn.iL~'fl:IJr;l'fln1.J'3::1.J1.JLfl~'flezi1!l Distribution Switch 41'U'J'U 4 "JI(;I t(;I!JLLr;l~::"lf{;liiflrui!:IJllii 
• • q q 

I t.l CV j' 
'fl!I1-3'U'fl!J{;I-3'1J 

1.1 L,j'W'flUm'nJ Switch Layer 3 ~il'Vi'1lft>J LLUU 1 0/1 00/1 000 Ethernet ~1'U'd'Whiil'1lun~1 24 Yi'1lft>J 

1.2 ~1:J..J1Tr11il~1'1J Port LLUU 10Gb SFP+ ~1'1J'd'WhiiJ'1ltJn~1 2 Port 'Vi~'1l:J..JL~'IJ'1l Module LLUU 1 OG 

Base LR ~1'1J'd'Whiil'1ltJn~1 2 !Pi':! 

1.3 iJ Power Supply ~1T'1l~LLrl::~1:J..J1Tt1Vh Stack 1~tl?ltJiJrl'd1:J..JL~'d'1lth~hi~1n~1 480 Gbps 

1.4 ~1:J..J1Tm''h Link Aggregation 1~t>J1:J..J:J..J1t>1TJ"1'W IEEE 802.3ad 1~ 

1.5 ~1:J..J1Tm;h VLAN Tagging 1~t>J1:J..J:J..J11?1TJ"1'W 802.1 q 

1.6 ~1:J..J1Tm''h Routing LLUU Static routing LLrl:: Dynamic Routing protocol1~d:l'IJmh~il'1ltJ 

1. 7 ~1:J..J1Tr11?1T'd~~'flUn1TL~'fl:J..J~'flrl'IJT::Vd1~'flUnrtWLl?ltJ COP 1~ 
' 

1.8 ~1:J..J1Tr1H UDLD Protocoi1'WmTt>JT'd~~'flU Link 1~ 

' 
l-IU1Vl2 I 34 

... "" '31 !J~:: L 'fl !J {;I VI L il 'IJ 'fl 

~" I .. q 
\ • 'V1'3::1.J'i'U LL~::'i1!l~::L'fl!J{;IVI Lii'IJ'fl •• 

, ~or {;IL~u> 

. "" L'flm'l1'iLL'U1.J ii'J'U'Vl 1 

"' .. L'flnil1'i'el1-3'fl-3 

" "' . "" \ •'VIVI1Lfl'i'fl-3'VI:IJ1!11.J'U 

"' .. "" L'flnil1'i'El1-3'!HVI Lii'U'fl) 

y 



3.111111'Yitni' !11!1-a m'3A'1l 'YI!I 

..... .ell I - d' 
LL 1J tJ'll'aU fl1 3.1 Ft ru~ n'i!tru:: L ~ 'Vi1::"1J 'a .:!'i:::U\J LF1'3'a"111!1 Ft'a 3J'Vi'l Lj;t'eJ'3LL~::'i:::U 1J I P Phone • 

.. ... 0 

'31!1~::: L 'a !I j;t"lJ'eJ n11!1'U j;t 

-,-

1.9 ~L~iJ'fl'J'1rl1~'fl'l1~fumnLi11'1~'11~d~iJ~'lLL'VliJ~T\..n.,htJ, ~1!U~'4'Un1'l'1~u1m'J'<Ji'fll-JLL"l!l-JLLnL'll 

LLrl~~U'l''fl..:Ji1'flUnmf~L~'U'flL11iJ'll'fl..:J1~lJ U..:J'fl~1iJ~1t.Jn1'l'e.J~I'l •nm~1'11'fl'le.J~I'!.rlru"f'l 1.-i1'fl~1'111 

th~~1th~L'Vl P~1'Vlt.J'll'fl'l L ~1'11'fl'le.J~ l'!.rlru"f'l 

1.1 o L~'flL!1iJU'l'~LtJ'l!ULLrl~1~m'l''Vi1'11iJ'll'fl'l'flUn'J'ruL11u1ll'fltl1..:J~U'l'~~'Vl~tnw r1'l1l-l~~V~'ln 1tJm'l' 
' 

U1Nfmj-1 LLrl~m'J'r..lV~m'J' 'flUmru~L~iJ'fl~'fl'l~1l-l1'l'tl'Vi1'11iJ~'l~-HliJ1~riu'flllmru Switch LLrl~ 
' ' ' 

Access Point ~'V11'1l-l~1'3'Vlm~tJ"11il..:J1iJ'fl~1iJU"'l'"jUiJ 

1.11 ~m'l'futh~n'U'fltl1..:JU'flt.J 1 ih1n~e.1~1'1LLUU 24x7x4 Onsite Service 
" 

tl fl' .... 4 0 ~ I .oCII Cl,.oQ 

2. -a n'irun'i:::~1!1'lltutu1ruLLUtJV1 1 (Access Switch) ~1'U'l'U 15 "JJj;l bj;l!JLLj;l~::"iij;l3Jflru'li3JtJj;] ca ., Qll ca 4 ca 
I ljl Q..l' J' 

'a!I1.:1'U'a!IIM'U 

2.1 L11iJ'flUn'l'nJ Switch Layer 2 ~~'W'flfi'ILLUU 10/100/1000 Ethernet ~1iJ'liJhHJ'flt.Jni1 48 'W'flfl'l 

2.2 ~ Port Uplink LLUU 1Gb SFP ~1iJ'liJ1l-iiJ'flt.Jni1 4 'W'flfl'l 

2.3 ~1l-l1'l'tl'Vi1 Stack 1~LV~tJ~rl'l1l-lLT'l'fltl1..:J1lJ~1ni1 80 Gbps 

2.4 ~13-J1'l'tl'Vi1 Link Aggregation 1~1'11l-Jl-J1j;]'J'~1iJ IEEE 802.3ad 1~ 

2.5 ~1l-l1'l'tl'Vi1 VLAN Tagging 1~1'113-Jl-J11'1'l'IV1iJ 802.1 q ... 

' 
~iJ1Vi 3 I 34 

.. ~ 
'31!1~::: L 'a I!J j;IVI L'li'U'a 

~~ ljl I q ,ci 
~ •1il'i:::U'3'ULL~::'31!l~::L'a!Jj;!Vl L'li'U'a •• 

L~i'j;!L~'U) 

. "" L'e!MI1'3LL'UU 'll'l'UVI 1 

... ... 
L-an'll1'3'il1..:~-a..:~ 

PI .., • ..1 
~ • 'liiV11 LF1'3'il.:l'lii3.11!11J'U 

... ... "" L'an'll1'3'a1.:1'a.:IV1 L'li'U'a) 

y 



3JVI1~'VI!!1i'!!VI'iln1~R1 1 'VI!! 

CV ... I .oQ, d 

LL'IJ'IJ~'a'IJtn 3-1 Ftru~n1!tru::L~'n1::'ll'a~~'IJ'IJ Lfl~'a'll1!1 fl'a 3-l'n'lLUI'a~LL~::~'IJ'IJ IP Phone • 

.. ... 0 

~1!1~:: L 'a !1111'll'an1VI'IJ111 

2.6 ~1a..J1nrvh-i1t.J1v-J1~(;11a..Ja..J1(;1T~1'W 802.3at t~t.J"ht.J1v-J~ 30W 1~1:\.Ju'Elt.Jn~~ 24 ~'Elf(;] 

LL~~ 15.4W 1~1:\.JU'Elt.Jn~l 48 ~'Elf(;] 

2. 7 ~L~'W'ElT1fli~'El'11~~Un11LL~'1~'11ihu'Wl;i'"l LL'Vl'W~1VIU1t.J, ~'\Ju~'"*'WmT1~u1mT'J!'Ela..J LL"lll-JLLn\-n 

LL~~~UT'El'I~I~UnTnJ~L~'W'ElLU'W'lJ'El'I1VI:J.J tJ'I'El~1'W~1t.Jn1TI!J~(;l"'l1nL~1'1J'El'II!J~(;lJln.lsvl 'VI1'El 

~1'1J1UT~~~UT~L'VlP11'Vlt.J'll'El..:!L~1'll'El..:!I!J~(;lJln.lsvl 

2.8 L~'ElLU'W1h~tmn!LL~~1~mT'Vi1..:~1'1J'll'El..:J~umruLu'W11.J'Elt11..:~iiuT~~'Vlfim'V'l rl'"lla..J~~~'"ln 1'W 

n1TU1N~n~ LL~~mTr.f~mT 'ElUnTnJ~L~'IJ'El~'El'l~ll-11TCl'Vi1..:!1'1.11'"la..Jrl'IJ1~nU'ElUmru 
' ' ' 

Switch LL~~ Access Point ~'V11'1a..JVI1'i'Vlm~t.J'11~nw'Eltl1'Wu"'l"'lU'W 
~ ' 

2.9 iimT~UUT~rl'W'Eltii..:JU'Elt.J 1 U"'lln~I!J~(;]LLUU 8x5x4 Onsite Service 

3. 'iltln~cUn~'"l1!1-iruru1ruLL'IJ'IJfl 2 (Access Switch) roi1'1J'J'IJ 3 "lflfl 1lfi!ILL~~::"lflfliiflru~3Jllii 
• 0101 ' •• 

1 IV IV J' 
'il!11~'\J'il!llfi~'IJ 

3.1 LU'W'flUnTru Switch Layer2 ~ii~'flf(;l LLUU 10/1 00/1 000Ethernet~1'W'"l'W1:J.Ju'Elt.Jn~1 48 ~'Elf[;] 

3.2 ii Port Uplink LLUU 1Gb SFP ~1'W'"l'W1:J.JiJ'Elt.Jn~1 4 ~'Elf[;] 

3.3 ~1l-11TClvi1 Stack 1~L~t.Jiir1'"l1a..JL~'"l'Elti1..:J1:J.J~1n~1 80 Gbps 

3.4 ~1l-11Ttlvi1 Link Aggregation 1~(;11a..Ja..J1(;1T~1'W IEEE 802.3ad 1~ 

3.5 ~1l-11TClvi1 VLAN Tagging 1~(;11a..Ja..J1(;1T~1'W 802.1 q 

' 
Vlil1Vl 4 I 34 

.. ~ 
~1!J~::L'a!llfi'VI L~'\J'£1 

"... ' .. ..It l • VI~'IJ~'IJLL~::Tl!J~::L'a!llfi'VI L~'\J'£1 •• 
1.~-a'lfiL"i'\J) 

' ..It 
L'iln~1~LL'IJ'IJ ~'l'IJ'VI 1 

... .... 
L'iln~1~'il1~'il~ 

" ... 0 ..It l •\.1'V11Lfl~'a~'\113J1!l'IJ'IJ 
... ... ..It 

L'iln~1~'il1~'a~'VIL~'IJ'il) 

y 



~VI1~'VIt~1it~·we~mo;R'11'VIt~ 

Q..l .oQI I olllllllrt. fl' 

~Lu u 'il'!lu m ~ fil tu -an'l!ttu:: ~ 'ilvn::"ll'!l~o;::uu ~fil <;'!1"111!1 fil'!l ~v.'l Lj;!'!J";L~-a::o;::uu I P Phone • 

... ... 0 

<;1!1-a:: ~'!I !I j;)"lJ'!Jn1VI'IJj;') 

3.6 ~L~'W'EI11f11~'fl-11MumnL~-l~-111~hth..!~':l LL'Vl'W411.-lt.hu. ~1.!u~\i'Wm11~u1m1-ri'fll-J LL"l!l-JL~nb 
LL~:::fm'fl-1~1'fltinnu~ L~'W'fl d~'W'll'fl--11 '1.-ll.i tJ-l'flUL'W~1tJn11t:.J~[;l.,,n L~1'll'fl-lt:.J~[;]Jiru'Yl 'l.-l1'fl ' .. 
~1'li1U1:::41tl1::: L 'Vl r-11 'Vl tl'll'fl--1 L ~l'll'fl--11:-J~ [;]Jiru'Yl 

3. 7 L~'fl Li1'Wtl1:::ttJ'l!tJLL~:::1~m1vi1-11'W'll'fl-l'E)tlmrud1'W1tl'fl£l1-l~tlr::;~'Vlfim~ f1':l1l-J~:::vnn L'W 

mru1Nfmn LL~:::mrr.rvm11 'fltimru~L~'W'fl~'fl-1~1l-J1Tt1vi1-11'W~':ll-Jn'W1~nu'fltlnm1 
' ' ' 

Switch LL~::; Access Point ~'Vl1-ll-J'I.-l1fj'Vlm'iftJ'1L~-11'W'flUL'WU"l"'U'W .. ' 

3.8 ~mr~utl1:::rl'W'flU1-lU'fltl 1 ih1n~t:.J~[;]LLUU 8x5x4 Onsite Service 

4. 'EltlMruno;::r.n!J-inmJ1tuLLuuv1 3 (Access Switch) ~1'U'l'W 1 'lfj;! Lj;!!ILLt;\-a::'lfj;)ilfiltu'il~~ 
q Ql' Ql' Cfl IIIII q 

I IJ,I ..., J' 
'!1!11~'U'El!lj;)~'IJ 

4.1 dj'W'E)tlmru Switch Layer2 ~~~'flf[;] LLUU 1 0/1 00/1000 Ethernet41'W':l'Whiil'fltJn~1 24~'flf[;] 

4.2 ~ Port Uplink LLUU 1Gb SFP 41'W':l'W1l-iil'fltln~1 4 ~'flfl?l 

4.3 ~1l-J1Tt1vi1 Stack 1~t~uiif1':l1l-JL'1':l'flU1-11l-1~1n~1 80 Gbps 

4.4 ~1l-J11t1vi1 Link Aggregation 1~1?11l-Jl-J1[;11j1'W IEEE 802.3ad 1~ 

4.5 ~1l-J1Tt1vi1 VLAN Tagging 1~1?11l-Jl-J11?111V1'W 802.1 q ... 
4.6 ~L~'W'fl11f11~'fl-11~fumTLL~-l ~L~dj'W~':l LL'Vl'W411.-lt.htJ, ~'I!U~\i'Wn11L~u1mr-ri'fll-J LL"l!l-J LLnLon 

LL~:::fUT'fl'1~1'E)Un1nJ~ L~'W'fl dj'W'll'fl-lL'I.-ll-1 tJ'I'fl~L'W~1tln1Ti:-J~ 1?1"11n L ~1'll'fl-li:-J~I?l.riru'Yi" 1.-l1'fl 

~1'll1tlr:::41tlr::; L 'Vl r-11 'VltJ'll'fl--1 L ~1'll'fl'lt:.J~ l?l.ri ru'Yl 

... ... 
1.-l'Wl'Vl 5 I 34 

' ..I 
~'!lm'l1<;LL 'UU 'il'l'U'rl 1 

... ..I 
';1!1-a:: ~'!I !I j;')'VJ ~'ii'U'!I 

... ... 
L'!ln'il1'i'!I1~'El~ 

(l ... ' ... ..I 
Vlo;::u ';'U LL'a::';1 !I 'a:: L '!I !I j;~'rJ L '&II 'U '!I •• 

(l ... 0 ..I 
VI'V11 ~fil'i'El~'VI ~1!1\J'U 

"1.'"-i'j;!L~'U) 
... ... ..I 

L'Eln'il1'i'El1~'El~'r! L'ii'U'!I) 

y 



3-IVI11'V1!!1i !!VI'El n1'aR11 'VI!! 

Q..l 4 I - tr 
LL\JtJ~'EltJC113-Ifltu'ilntitu~L'il'n1~"ll'El..:l~tJ\JLA'a'El"ll1!!A'El3-l'n'JLj;)'EJ'aLL'&l~~tJtJ IP Phone • 

.... ... . 
'a1!l'&l~ L 'El!! j;')"lJ'EJ n1V11J j;) 

4. 7 L ~'m1lwth::: tu'l!'t1LLrl::: 1~m~.Yh-:~1'W"ll'fl-:J~unnwdj-wh.l'fl~.h-:~iith:::~Yl~m'l'l f'1'J1).J~:::rwm lw 

m~u1r-:~fn'rn LLrl:::m~4'1?im~ ~unnw~L~'W'fl~'fl-:~~1).J1~nvi1-:~1-wi'l).Jn'W1~nu~umru 

Switch LLf'l::: Access Point ~Y11'1l.J'V11iSYltJ1itJ..,L~'I1'W!ltlL'WU"1"1U'W 
~ ' 

4.8 iim~fuu~:::n-w!ltl1'1oW!ltJ 1 ih1n~e.J~l'l LLUU 8x5x4 On site Service 

5. 'Eltln-arum~~1!!i'ruru1tuH~1!1 (Access Point) r.i11J'J1J 124 "lfj;) Lj;)!JLL~'il~"lfj;)iifltu~3-!llil 
11 cv., II II II 

I iol Q..l J' 
'El!I1..:11J'El!Jj;).,:j1J 

5.1 ii'l'l'Elfl'l LLUU 100/1 000 hliJ!ltJn~1 2 'l'l'Elfl'l LLf'l:::ii 'l'l'Elfl'l Management Console LLUU RJ-45 

5.2 ~1).J1~nfu~-:~iJ!l).Jf'!~tl1'Wf'1'11).J~ 2.4 GHz LLf'l::: 5 GHz 1~'1'lT!l).Jrl'W 
~ 

5.3 ~1).J1~nfu~-:~il'El).Jf'llJ'W).J1m1~1'W 802.11ac Wave 21~ ~ 4x4 MU-MIMO 3 Spatial 
~ ... 

Streams 

5.4 ~1).J1~Clvi1 Beamforming 1~U'W 802.11 ac Wave 2 

5.5 ~1).J1~nvi1f'1'11).JL~'lL'Wm~fu~-:~il'ElJ,~f'l1~~'1~1?i~ 5.2 Gbps 

5.6 ~'El-:~fu Input Power 1~l'I1).J).J1l'I~31'W 802.3at 

5. 7 ~1).J1~Clvi1'11'WJl1tJL~~Jl1'J:::LL'JI?i~!l).J~!Jn.l'VI11i1 0 ~'I 40 !l'IP'i1L4Jif'!L=JitJ~ ' ~ 

5.8 iit~ LED LL~I?i'I~Cl1'Wn1~nJvi1'11'W"ll!l'I~Umru 

'VIoW1Yl6 I 34 

... .,j 

'a1!J'&l~L'El!Jj;)'VJ L~1J'El 

(l i" I 4 c1i 
VI~\J'a1J LL '&l~'a1!J'&l~ L 'El !I j;')'VJ L~1J'El •• 

"1.~-fj;~L~U) 

• .,j 

L'Elm'l1'aLL1JtJ ~'J1J'Vl 1 

... .. 
L'Eln~1'i'El1..:1'El..:l 

(l ., • .,j 

VI'V11LA'a'El..:IVI3-11!1\J1J 

... .. "' L'Eln~1'a'El1..:1'a..:I'Vl L~1J'El) 

y 



a.J\n1'YI m~ !I'VI'£1 m"aA'11. 'VI !I ' 4 
l.'£lm'l1'iLL'U'IJ ~1U'YI 1 

1.1. 'IJ 'IJ~'£1 'IJ tna.J PI~~ m;cu:: 1. u ~1::"ll'£l.:l'i::'IJ'IJ l.fl~'£1..01!1 fl'£la.J-t;1I.IJI'£l~l.l.~::'i::'IJ'IJ I P Phone • .. 4 ., ... 
"i1!1~::1.'£l!IIJI'YII.~U'£1 l.'£ln~1"i'£11.:1'£1.:1 .. ., 

0 (l"' . .. 4 (l"'" 4 "i1!1~::1.'£l!IIJI"ll'£ln1'VIUIJI 'VI 'I:: 1.J "iU l.l.~::"i1!1~:: L '£1!1 r;J'Y!I.~ U '£1 'VI'YI11.fl"i'£l.:!'VIa.I1!11.JU •• 
1.~-a'IJIL"''U) 

., ... 4 
L'£ln~1"i'£11.:!'£1-II'YIL~U'£1) 

5.9 ~1l..l11m~'fll.J(;]'f.lnu Wireless Controller ~'"ltl CAPWAP 1~ 

5.1 o ~~~'U'fl11 ~1~'fl'lL~~ummt;i..:a;i'l1ihu'Wi?l'"l ~~'Yl'W~1'VIt.htJ, ~tru~'4l..ln111~u1m1-rl'fll..l ~~'l!l..l ~Ln1'11 

~~~~~m'fl'l~1'flunmr~~~u'f.l~uu"ll'fl'l1'VI~ ci''l'flti1'W~1tJm1e.J~f11,.nn~~1"ll'fl'le.J~f11nn.~sr1 '1111-'fl 
' " 

~1"111U1::~1U1::~'Y1PIL'YltJ"ll'fl'l~~1"ll'fl'le.J~111nrusr1 

5.11 'f.lunmr~~~'W'fl~'fl'l~1l..l11n1.16nw1'"ll..lrlU'flumru~'"lU~l..l~~1'fl'li1tJW~1tJ (Wireless 
' ' ' 

Controller) ~'Y11'll..I'V11fl'Ylm'iftJ'11.16'l1'W'fltl ~ ~'fl1 iim1vl1'l1'U"ll'fl'l'flllmru~1l-111flvl1'l1'Wi'"ll-l 
" ' 

1~'flti1-1~u1~~'Ylfin1~ 

5.12 ~'fl'l~~'Ylfim11.16-11'W ~~'fl~t'li'l~'flumru~'"lU~l-11::uUL~1'fl'li1tJL~~1tJ (Wireless LAN 
' q 

Controller) ~~l-l"ll'fl'll..I'VI1fl'Ylm'iftJ'11ii~1l-111rJ1'fl~~u Access Point 1~~~l-l;f'W~n ~1'W'"l'W 
124 Licenses 

5.13 ~n11~1JU1~rl'W'fltl1'liJ'fltJ 1 u~1n~e.J~f11~~uu 8x5x4 Onsite Service 

6. '£1\Jn"icUfi11.JflaJ'i::'IJ'I.Jt'YI"i~~fi~hu IP (Call Manager) 41U1U 1 "lilJI tlJI!II.I.j;j~::"lilJiil 
lfl • • • 

~ I i' Q,J'cl' 
fl~~a.I'IJIJI'£1!11-1U'£l!IIJI.:!U • 
6.1 !lumru~~~'W'fl~'fl'l~1l-111n1.16'l1ui'"ll-lnu!lumru1~uu~"'1'fl'li1tJ~'fll..lfh~111'flf ~'1'11-.1 

q q 

l-l'VI1'l'Ylm'iftJ'1 H-11'W'flti ~~'fl1iim1vl1'l1'W"ll'fl'l'flumru~1l-111nVi1'l1'Wi'"ll-11~'flti1'l~ 
" q 

u1~~'Ylfim~ 

6.2 ~1l-111n~~!!l-lt;i!!nu1~uut'Y11f'i'~v1~~l-i"ll'fl'll-l'V11'l'Ylm'iftJ1~ 
L_ ---··--

y 
' 

'VIiJ1Yi 7 I 34 



:J.JVI1'1Vl!ml!IVI'an1'iA11Vl!! 

~~'l..l'l..l'6'1'a'l..lf11:J.Jflruinti~~'ilV..1~"ll'a.:J'i~'l..l'l..l~fl1-a"li1!1fl'a:J.JYh~61'a~~L~~~'l..l'l..l IP Phone • 

... ., . 
'i1!1~~ L 'a !161"ll'an1VI'U 61 

6.3 ~1:J..J1~tltJ1V111LL~:::4'~m~ehw'LunmnJ Web Browser (HTTPS) 1J}l 

6.4 il Application ~~1:J..J1~tl~>l1J'U Mobile Device-(A~~Ie iOS, Android) L~'fl1~~1:J..J1~tl~~vl'fl 

L~1:J..J11l1t.J1'W'fl>lmru1'W!U LL1J1J'll'fl>l Instant Messaging, Voice, Video 1J}l 

6.5 ~1:J..J1~m'h Transfer call, Forward call, Conference call, Pickup Call, Do not disturb LL~::; 

Direct inward diai1J}lL1j'W'flti1-liJ'flt.J 

6.6 ~1:J..J1~mi1V1'W~~Vl~m~t·m1J}l L'ri'W ~1:J..JLV1~'fl'flnvi1-lll~:::LVJPI, ~1:J..JLV1~;:J'flti'fl Luwnu 

6.7 il Software tool L~'fl~"l:::~1:J..J1~m~:J..J, ~tJ V11'flLU~t.J'WLLU~>l Configuration 'll'fl>l~unnuv11-l1 
L'ri'W IP Phone 1J}l41'U1'W:J..J1n1'WL1~1'W~'fl:J..Jrl'W (Bulk Administration Tool) 

6.8 ~'fl>lftJm~vh~:::tJtJ!Pl'fltJftJ'fi!PlL'U:J..J1i (IVR) 

6.9 ~1:J..J1~m'fl>lftJmnu~t.J'Wmf~L~'fl~'fl>lftJm~L~'fl:J..Jvi'flntJ~1t.J'W'fln1J}l1'W'fl'W1ri!Pl 
,-

6.10 ~L~'W'fl~1rll~'fl>l1J}lftJn11LLvl>l~>l1~LU'W~')LLVl'U41'WW1t.J, ~'!JtJ~t.j'Wn1~1~tJ1m~'ri'fl:J..JLL'J!:J..JLLn1'1J 
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3J'VI11VI!I1~!J'VI'fln1'i"A1 't VI!! 

bL'IJ'IJ'l!'fl'I.Jtl13JPICU~ntitu::b'n'Vf1::"ll'fl.:l'i"::'IJ'IJLfl1'fl"li1!1fl'fl3J~'lLUI'fl~LL'il::'i"::'IJ'IJ IP Phone • 

.. "' 0 
'i"1!1'a::b'fl!J ~"ll'flfl1'VI'U~ 

"" tl 'i' "" " a "I ~"' 't "'' "" 'i' "" " o ~ 8. Ul'lLb 'a.:J~VI'i"PI'VfVI'i"::'I.J'I.J'fl'U1'a'flfl ~VI ~"11.:11'\J ~'i"'l:IJfl'IJ~VI'i"PI'VfVI'i"::'I.J'I.J IP "'11'\J'l'U 15 "ll~:IJ~~tl • 
I .r::il G.Cirit. I II Q,, J 

bb~'a::"ll ~ 3J PICU 'll:IJ'IJ Ul'fl !11.:1'\J 'fl!l ~.:1'\J • • 
8.1 ~Y'l'flfj;HLUU RJ-11 ~1'W"l'Wb.JiJ'flun~1 2 Y'l'flf{;l 

8.2 ~'fl'I~'I.Jm~1il..:~1'WrlU Fax Machine 1~ 

8.3 ij"''l'flf{;l LLUU 1 0/1 00 BASTE-T RJ-45 mh..:~iJ'flU 1 Y'l'flf{;l 

8.4 ~~"l1J.Ji'l1J.J1~rl1'Wm~[;]i?IL~U..:Ji'l:::Yl'fl'W (Echo canceller) 

8.5 i'l1J.J1~rl1il..:~1'W Dual-tone multi-frequency (DTMF) 1~ 

8.6 i'l1J.J1~n1il..:~1'Wf"lJ.Jnu 'fl1.Jnnw~"lUf1J.J~:::uu'lml'i'Y'lvi'e.i1'U IP (Call Manager) }1tJm~~ 6 ~ 

ll1Li'l'W'fl1~ 

8.7 ~Li'l'W'fl~1rl1~'fl..:J1~~Un1~LL~..:J~1ihu'W[;J"lLLY1'W~1W!.,hU, i'l1!Ui'l11'Wn1~1~u1m~'Jl'flJ.JLL'llJ.JLLflhJ 
LL~:::~m'fl..:J~1'fl1.Jn~ru~Li'l'W'flLU'U'JJ'fl..:J1VI~ tJ'I'fl~1'Wi'l1tln1~tJ~l11'il1nLfol1'1J'fl'ltJ~l11nru"Vi' V11'fl 

i'l1'1J 11.J ~:::~11.J ~::: L Y1 P~1 Y1 u'JJ'fl'~ L f.i1'1J'fl ..:~ t.~ ~ l11nru"Vl 

8.8 ~m~~u1.J~:::rl'W'flih..:Jil'flti 1 Ulil1n~t.~~l11LLUU 8x5x4 Onsite Service 

8.9 'fl1.Jmru~'fl..:JLU'W~~'flL~mn'Wnuifl1.Jmru~"lUflJ.J~:::uu'LY1~Pi'Y'lvi'e.i1'U IP (Call Manager) 
... 

~1'1Jn1'l"V1 6. 
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:J.IVI1~'VI!!1-i'!IVI'a n1'3~1L 'VI!! 

CV .Q I - fl' 
LL 1J1J~'a 1J tl1 :J.I fl ~ 'il m~~:: L 'il 'W1:!"11'a~'i:::1J 1J Lf\'3'£1"111!1 fl'a :J.I'W'l L61'£1'3LL'il:!'3:!1J1J I P Phone • 

... "' 0 '31!1'81:! L 'a !161"11'£ln1VI'IJ 61 

""' ' "-·1-~ ' ""' 0 <;' ' ... ..._ ' 9. Lfl'3'£l~"l1!1nr.::u~ LTtTt1LL1J1J61'ilL'IJ'a~ (UPS) "l1'1J'J'IJ 6 'll61 L61!1LL61'il::'li61:J.Ifi~~:J.I1J61'£1!11~ • • • 
"' .. ,.J' 
'IJ'£1!161~'1..1 

9.1 Lri~''1l'l~1'i''1l'l1Yh~f'l'li'W'l~hJiJ'fl£Jn~'l 750VA I 500W 

9.2 ~'fl'ILU'W'i'::1J1J Line Interactive UPS 

9.3 ~'fl'lii'l'::1J1J LL~~'l~m'W::LL1J1J Multi-function LCD status LL~:: control console 

""'.¥. -=! .. .. 
9.4 l-i&-~C\JC\J'llliL&-~tl'lL111'fl'WLl-l'fl on battery, low battery 

9.5 ij~'lni'W Automatic self-test L~'fl111'i''l'"l~'fl1Jn'l'i''Vi'l'l'l'W'll'fl'l battery 

9.6 ~'1l'ILU'Whl111'll-ll-l'l111'i'j'l'W CE, EN 

9.7 ijm'l'f1Jth::n'W 1 il'l''ll-1~~~ 

9.8 ~L~'W'1l'i''lr11~'1l'l1M1Jm'i'LL~'l;'lL~LU'W~'lLL'Vl'W"hm.htJ, ~'IJ1J~11'Wn'l'i'L~1J1m'l'-ri'1ll-ILL'lll-ILLn1'lJ 
LL~:J1J'i''1l'l~'l~tlmru~L~'W'1lLU'W'll'1l'lLvUJ ~'l'1l~L'W~'lt.Jn'l'i'e.J~I1l'"l'lnL~'l'll'1l'le.J~111.rlru-vl V11'fl 

~'l'll 'lU 'i'::41tl 'i':: L 'V1 f'l1 'V1 t.J'll'fl'l L ~'l'll'fl'l e.J ~ 111n ru-vl 
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CV .. I ollillrt. o-
LLUU"''flU{I1~fittu~m~w::L'il'Vi1::"1J'el.:J'l::UULfit~'el'll1!1fit'el~'Vi'JLI'l'el~LL~::-a::uu IP Phone 

10. 

• 

.. ., 0 

~1!1~::L'el!IIPI'll'eln1'\IIUIPI 

0 Cl I 0 4 -....:::tt, I IJ' cv7 
'l::UUfit'JUfit~n1~'YI1.:!1U'l::UULfit~'el'll1!11l1!1 '"11U'JU 1 'l::UU ~fittu'&ll~U111'el!I1.:JU'el!IIPI.:JU • • 
10.1 ~1l-J1j'tlr.i~n1j''fltJmruu•i~·'fl'li1u1~~-:~.n Core Switch ,'flUnj'ruLr-~1'fl'li1umr-~1j' 24, 'fl1r11j' 3 . . 

LL~::::'fl1r11j' 19 

10.2 J'::::1J1J'VlL~iJ'fl'"l::::~'fl'l'fl'flnLL1J1Jl-J1'Vi1'11iJLL1J1J Virtual Appliance LL~::::~1l-J1J'tl'Vi1'11iJ 

l.JiJ VMware ESX or ESXi Version 5.1 :rl'tJ1tJ1~ 

1 0.3ii Dashboard ~1Y1f1J~1l1~J''ll-J~'fll-J~'fltJmru. ~'fll-J~L~mnJJtJJ'::::~'V1~1l1~'fltJnnu1tJj'::::1J1J 
'll 'll ~ '1.1 q 

10.4 ~1l-J1j'm1U'I1iJI:-J~n1j'L~'fll-J~'fl~'fll-J~L=D-:~~n1~ (Netflow) 
~ 

10.5 ~1l-J1J'tl Update software 'll'fl-:1 Switch, Wireless Controller LL~:::: Access Point 'i:~u'Vi1 

'"11nP~tJun~1'1 
~ 

10.6 ii Best Practice Template Y11'fl Wizard L~'fl"Ihu1iJn11 Configuration 1~ 

10.7 ~1l-J1J'tl1J1Y11j'{~mJ'~tJmru~1iJ HTTP, HTTPS 1~ 

1 0.8~1l-J1j'tl1J1Y11j'r.i~mj'~1iJLUj'LI?irl'fl~ SNMP 1~ 

1 0. 9~'fl'l~1l-J1j'tl'Vi1'11iJT'll-Jrl1J~tJmruj'::::1J1J Lr11'fl'li1U L~l-J'll'fl'll-JY11~'Vlm~u'11~ LL~::::~'fl-:1 Ll~iJ 

i:-J~I?IJitW'Yl'"l1n1J1,;'Vl~i:-J~I?IL~tl'lL~'flUJ'::::~'Vl~Jl1~LL~::::L~~tJj'Jl1~Yi~1iJmJ''Vi1'11iJ 

10.10 iimJ'f1JtJj'::::rliJ'flti1-:Jtl'flu 1 ;j'"l1n~~:-J~I?ILL1J1J 8x5x4 Onsite Service 
~ 
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iiV Cil I .ell. d 

LL 'lJ 'lJ 1!1'21 'lJ tl1 ~ fHU 'i1 m~ru:: L 'ilYn::"D'fl./l'i::'IJ 'lJ Lfl 'i'21"111!1 fl'fl ~'n'l L61'2l'iLL'il::'i::'IJ'IJ I P Phone • 

... ... 0 

'i1!1'il:: L'fl !I 61"11'2ln1VI'U61 

11. Lfl1'21-llLLil"ll1!1 fl'fl ~~1 L61'21~~1VI~'IJ ~ 61 ~-ll'i::'IJ'IJ4'61m'im'i'IJ'fln j;j1LL VIU./1 Wireless 

infrastructure LL'it:::'i::'IJ'IJFI'l'Ufl~n1'ifl1./l1'U'i::'IJ'IJLFI1'2l"ll1!!'&!11!1 ~1'U1'U 1 "!161 161!1LLc;i'il:: • • 
o1:11 ~ 1 ~ cvJ' 

"ll 61 ~ FICU'&!I ~'IJ 61'21!11./l'U'fl!l 61./l'U . . 
11.1 LUt.!Lri;'fl..:i rl'fll-l~':l L~'flf~t~fi.Jm~'fl'fln LLi.Ji.Jl-11 L~m11'11'ULU'ULr1i'fl..:~ LL~.J-Jhut~m'il'V'I1:: 

11.2 ijV!t.hm.h::l-l':l~H-J'tlmn..:~ (Processor) "llil~ Intel E5-2600 ~..:lijr1':l1l-l~iryry1ru'W1~m 

(Clock Speed) r1':l1:1.lL~':lhiil'fltJn~1 2.1 GHz/18 Core ~1'W':l'W 2 m.htJ 

11.3 ijm .• hum1:1.l~1LLi.Ji.J DDR-4 t~uij'li'W1~VIt.htJm1:1.l~1 hiil'flun~1128 GB 

11.4 ijwt .. hmnuil'fll,J'tlLLi.Ji.J"llil~so Card'li'W1~r1':l1:1.l'"jhi~1n~1 32GB ~1'U':l'WhJil'flun~12 
Vlt.htJ 

11.5 ij Harddisk 'li'W1M'l1:1.l'"jhi~1n~1 1.8TB "J!\l~ SAS ilr1':l1:1.lL~':l~'fli.J 10,000 ~'fli.J ~1'W':l'W 

hiiJ'fltJn~1 4 Vlt.htJ LL'tl::~1:1.l1rtl'vh RAID 0, 1, 5L~LU'W'flth..:~iJ'fltJ 

11.6 ~1:1.l1~m~'fl:l.ll'l'fl keyboard, VGA, mouse LL'€'1:: USB ~1'WV11..:i'V'I'flf~ console L~"'l1nm..:~ 

" " ~1'WVI'W1 

11.7 il'll'fl..:il'l'fl'f)UmrWL~l-l'lltl1tJ (Expansion slots) PCie Slot hiil'flun~1 2 Slot 

11.8 ij'V'I'flf~ USB mh..:~iJ'fltJ 2 'V'I'flf~. Serial LLi.Ji.J RJ-45 'flth..:iiJ'fltJ 1 'V'I'flf~ LL'€'1:: VGA 'flth..:i 

iJ'fltJ 1 'V'I'flf~ 

11.9 a:1 Out-of-Band Management Interface LLi.Ji.J 1 OOOBaseT 'flth..:~il'fltJ 1 'V'I'flf~ 

' 
VliJ1Yl13 I 34 

... ~ 
'i1!J'ii::L'fl !I 61'VI L'&!I'U'fl 

" ... ' ... ... \ ~ Vl'i::'IJ'i'ULL'a:::'i1!J'ii:::L'21!161'VI L'&!I'U'fl •• 
L~i'61L'"I'U) 

' ... L'flm'l1'iLL'U'IJ '&!l'l'U'VI 1 

... ... 
L'fln1!11'i'il1-ll'fl-ll 

" ... 0 ... \ ~VI'V11Lfl'i'fl./l\-1~1!l'IJ'U 
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3J'VI11'VI m~!I'VI'el m'aA'1l 'VI!! 
' .,j 

L'eln'll1'ibb uu 'll'l'U'VI 1 

11.10 ilV~ti'JtJrol1tJm::LL~1Ylvhmu1uLfi1'fl-:~ (Power Supplies) ~1'U'J'UL:l-iiJ'flun'i1 2 V~ti'Ju 

'li'U1(;)L:!J~1nrJ1 770W ilflru~).JU~vi1'11'UVl(;)LLVl'Url'UL~L(;)tJ'fi111LW).J~ (Redundant) LLr~:: 
' 

~1)..11j'C1C1'fl"' LU~tJ'UL~vi'wVi LLil1:!J Ln(;)UC1JV11L(;)1 (Hot-swap) 

11.11 ~1)..11j'C1UTVI1j'f(;)n1j'~.hwm-:~ Web GUI, CLI, remote KVM, Virtual Media (CD/DVD, 

USB, Image Files) LLrl:: Serial Over LAN 

11.12 LUWfl'fl).J~'JLI11'flfLL:l-i'li1u~1Mumj''fl'flmLuu~1VI~u~"'i?l-:~nu~~unn11~'fl~1j').J1111j'j1W 

(19" Rack) L(;)tJL'UVn::LLr~::il'li'U1(;) 1U 

11.13 e.l1'U).J1111j'j1'U UL, EN,IEC LUW'fl£h'IU'flt.l 

11.14 ~L~'U'flj'1fl1~'fl'IL~~Un1j'LL!?l-:Ji-:~1ihuwi?l'JLLVl'U~1VI'I..i1tJ, ~tJU~'4Wn1j'Li;lu1mj''Ji'fl).JLL'Jl).J 

LLn1 '11 LLr~::~Uj''fl'lrJ1'flUmru~ L~'U'fl LUW'll'fl'IL V~:!J U'l'flUL'U~1tJmn.J~I11"'l1n L ~1'll'fl'l ~~ 111Ji'ru't'l 
' "' 

V~1'fl~1'111Uj'::~1u j':; L Vl PIL Vl tJ'll'fl'l L ~1'll'fl'l ~~ 111Ji' ru't'l 

11.15 ilmj'~UUj'::rl'U'flU1'1U'flt.l 3 ih1n~~~I11LLUU 24x7x4 Onsite Service 

12. 'i~UU'll1!1~ty(\j1n.IL!IbUi"J-lhLL'li..:J (Fiber Optic) 

12.1 LU'U~1t.ILt.l LLfl'JU1 LL~'I'Jl'W(;) Single mode 

12.2 ~~u 1u un'J'I11 u~-:~~1)..11j'n ~ "'1?1-:~mu'U'flnm fl1j'LLr~::LL'li'J'UnuL~11Ylvh 1~ 

12.3 LU'U~1t.ILt.ILLfl'JU1LL~'1~1'U'J'U 12 Core 'lf'ULU 

12.4 ilLflN~~1'1LU'ULLUU Single Loose tube ~'I Loose tube vi1~'Jt.11'~~ PBT ( Polybutylene 

1 ... .. if ~ .f Terephthalate) LLri::Il1t.l 'U Loose tube)..! Jelly Compound LY"l'fl 'fl'ln'Ufl'J1).J'll'U 

12.5 iJ Water blocking tape L~'flU'fl'lrl'Ufl'J1)..1-f'U 

12.6 il Armor LU'U Corrugated Steel tape L~'flU'fl'lrl'Unlj' m::LLVlnLLr~::il111n"'LLVl:: 
> 
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.. ... 0 

'i1!1'a:::L'fl!l (;J"lJ'eln1VI'U (;I 

12.7 i1 Rip Cord "Ii'ltJlwm~u'fln~1tJ 

12.8 LU~'flnt..~'fln'll'fl-.1~1tJvi1~':ltJ1'~i?l UV-Proof, HOPE L~mJ'fl-.lrlt..IT-.1~ UVLLfl~Vlt..~l?i'fl 

~mvm':l"'~m.J 

12.9 ~L~t..l'flr'"l m ~'fl-.lL~fut-~1.!'-.l~'fl LLI?i-.1 ~-.1'"11n 1'1':1 LLVlt..l~1'1-ll.htJ1t..~u~~L Vli'IL VltJ LLfl~TU~'fl-.lrl1 
~ 

'flumru~L~t..~'flLut..~'flumru1m.J hhfltJ1il-11t..~).J1ri'flu 
' ' 

12.1 o ilm~fuu~~nu'flth-lu'fltJ 1 U<OJ1n~l!-.l~l'l 

13. n~ii.:JLfi'U'&'l1!1"1.!1LLn'J'IhLL'&'l.:J (Fiber Optic Distribution Unit) ilfltu'&'13.1\M~.:~U • -.,-

13.1 LUt..l'flUmruvin~1tJ Fiber Optic LLUU'li'W"'~"'!'l-.lUt..l~ RACK 19" Standard ~m~ru~LUt..l ' ~ 

Patch Panel FDU 

13.2 il~t..~~'ll"'~1tJ'I-IT'flLnU~1tJ'fl~mtJ1t..~ (Internal Management Ring) 

13.3 ~1).J1~Cl~"'~-.l'flUmruL~'fl).JI?i'fl~1tJ (ADAPTER SNAP PLATE) LLfl~/'1-lT'fl U-.1~1).J1~Cl 
' 

L ~).J L~).J' LU~tJt..ILLUfl-.1~1t..l'lt..ILLfl~/'\-IT'flU~~L[lVl'lJ'fl-.l'IX'l l'i'flL~~1tJ 
' .. " "' .. 1 1" 13.4 ~1).J1~Cl"'-.lm"''fl'fln).J1"'1t..~t-~t..~1L'I"l'fl~~"''ln um~ 'l!-.11'U 

13.5 ~'fl-lil'Yfu~~1t..~t-~~-1~1t-~fu'li"'Yin~1tJL~L~LLfl~L~'flL~'flt..~m"'~1tJ~1t..~t..~'fln~'fl-lL:J.1'11UU 

13.6 LUt..~I!-J~l'l.rlru'Yl~~ Lfli'fl-lt-~).J1tJm~~1 L~mnunu~1tJ 1tJ LLn'lu1 LL~-1 

13.7 ~L~t..l'fl~1 Pl1~'fl-.1LiM'UWW-.l ~'fl LLIJi-llK-.1'"11nl?i''.l LL Vlt..I~1W!.htJ 1ui.J~~L Vli'ILVltJ LLfl~fm'fl-.lrJ1 
~ 

'flUmru~L~t..l'flLUt..~'flUmru1t-~:J.J 1:J.1LfltJ1i!-11W-nri'flt..~ 
' ' 

13.8 ilm~fuu~~nu'flrh-lu'fltJ 1 u 

' 
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... ... 0 

'31 fl'a:: L 'fl fl (;l"ll'fl n1'VI'U(;l 

.... ' jL II o q ~~L.A:::~rrt.cvJ' 
14. 'VI'l(;l'fl~1fl fiLLn'l'U1LL~-1LLtltl Pigtail 3JfiW~3JtJ(;l(;l-.1'U • 

14.1 ~'l~'il~1tJLmLrhu1LL~..:JLU'U'D'Wf;l ST Vl1'fl sc Vl1'fl FC connector 'll'Wf;l Single Mode Vl1'fl 

' ""' ~., 
'il"W 11?11:Wn1'.i' b'D'l1"W 

14.2 rJ~f;l~Lii~~ln Ferrules LU"W'D'Wf;l Zirconia Ceramic, Pre-radiused 
' 

14.3 LU"W~~111Jiru'l'l ~ihri~'fl'IVI:W1tJn1'.i'~1L~mn-wnu~1tJltJ LLrhu1LL~'~ 

14.4 iJm'.i'fut.h::n-w'ilt11..:~iJ'fltJ 1 u 
15. ~1fiL~'fi3JI'i'il~1fliLmuhu1LL~-.1 ( Fiber Optic Patch Cord) 3jfiW~3J~~-1if • 

15.1 Lu-w~,m~'fl:w~'il~1~1tJ-LLrhu1LL~..:~~iJ~'l~'ilLu-wLLuu sr1sc Vl1'fl srtLc Vl1'fl sctsc Vl1'fl 

SC/LC Vl1'fl LC/LC Vl1'fl~"W 1 1111:Wn1'.i'lii'I1"W 

15.2 ~1tJLU'ULLUU Duplex 

15.3 iJfl'l1:Wtl1'l'll'il'l~1tJ'flti1..:JU'iltJ 1 L:Win'.i' 

15.4 LU'W~~~nJiru'l'l ~iJLfli'il..:~VI:W1tln1'.i'~1L~mn'Wnu~1tJ1mLl1'lu1LL~'I 
16. ~1t11Ji'fl UTP (UTP Patch Cord) CAT 6 'i1'VI~tJI'i'iiL~'i13JLU!I'-.1fl'fi3J~'lL(;l'il~ ~1'U'l'U 124 

.., .ell ~cvJ' 
L~'U 3JfiW~3JtJ(;l(;l-.1'U • 
16.1 LU'W Patch cord CAT6 

16.2 iJm1:wm'lhiiJ'iltJn~1 3 Ll-lln'.i' 

... d 
'i1fl'a::L'flfl (;lVI L~'U'fl 

(l ... ' ... .d 
'VI'i::tJ'i'U LL 'a::'i1fl -a:: L 'fl fl (;lVI L~'U'fl •• 

iL'!X-a'(;lL~'U) 

' .d 
L'flm'l1'iLL'UU ~'l'UVI 1 

... .. 
L'fln~1'i'fl1-.1'fl-.1 

(l ... 0 .d 
'VIVI1 Lfl'i'fl-.1\t 3.11 flti'U 

... .. .d 
L'fln~1'i'fl1-.1'ii-IIVI L~'U'fl) 

1 
16.3 LU'W~~I11Jiru'l'l~iJLfli'fl..:~VIa.J1tJm'.i'~1L~mn'Wnu~1tJ UTP CAT 6 

1 1 
1> 
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.UTCC"'·-·· ""'lha-<:Mm~• ... ,~-""<,)0 - New Building 24 
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PITN / MOfiitE Enli<rgt'>llO{ 

§» Menaging. Voke, Video from outside 

0 • (s~iidi;;s-£4---~-~~~e~:~~~--------,i 
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I· ~··· 1 
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' ./ ~IIUII : - ~- - •,;... ! 
: '*? \ W~ed device ' 

-lOtjmeslarger capacity by '-------------- --- -----------' 
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redu~dancy ring network • Butld!ng 3 Floor 3 : 

: • : • Renlow bottle neck by : bicce~ uplink connect to 0 II . : 
centrl!l data center · ' ' · : , Ill :' Wlreies$ device : 

1 ~~ 1 
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I I I 
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LL'U1.J'&'l'£1'1Hl1 :1-.1 Pltu~n'l!ttu:: L '11 vn::"ll'El.:!'i::'U'U LP1'3'£l"ll1!1 Pl'£1 :l-l..,'lL!il'£1'5'LL~::'3::'U'U I P Phone • 

8 UTCC=r.4-
W ui1'15itli1ifiii<o;;1sn1mli 

.. ... 0 

'31!1~:: L'£1!1 lil"ll'£ln1'VIt.llil 

Building 24: 
13th - 181

" Floor 

r--ffi-------------------------, 
1 14 Floor (Rack 42U) 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ICAT6 UTP 

:To 8.24 2"" Floor 
I 
I 
I 
I 
I 
I 
I 

~----------------------------4 
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t-----'-: ---~~-1 

Y~t'J.IVJ 24 I 34 

' 4 
L'£1m'I1'3LLt.lU '&'l'lt.l'Vl 1 

.. 4 
'31!1~:: L'El!llil'Vl L'&'lt.l'£1 

... .. 
L'£1n'&'l1'3'£11.:J'£l.:J 

f'l"" ' .. 4 
\ b 'VI'i::'U'it.l LL~::'31!J~::L'£1!1 lil'Vl •• 

f'l ... 0 4 
\ b'VI'Vl1LPI'3'£l.:!'VI:I-l1!1U'U 

L '&llti'£1"1. ,X .a-lil L~t.l) ... ... 4 
L '£1n'&'l1'3'£11..:1'£l.:!'Vl L'&'lt.l'£1) 
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.. .. . 
'a'1 !I 'a:: L '£1 !161"11'£1 n1'VIU 61 

4 '1 ... Q..o< I .. 1 G' .oQI I Q fi' ,.I d' I I I - .d" 4 .... 
L-:!'e!U L"lln1'5'61 ~61-:! LL"a::m'a'a-:!~'el'IJ~'Un'a'tuLPI'a''el"ll1!1 Pl'£1 ~'ri'J L61'£1'5' LL'a::~un'a'tu61'£l'ri'J-:! 611-:! ') 'l'l Ln!J'J"ll'£1-:! 

Q,.l' J:, "' .r/j I 

Pltu'in~tu::-:!1U"ll'el-:!"llU61'£1Un1'5'616161-:!'a'::'IJ'IJLL'i::n1'5'a-:!~'el'IJ-:!1U • 

'5'1 !!'a:: L ;a !161 LL'a:: ~1 LL 'VItA-:! n1'5'~ 61 t-:!'e!U n 'a'ru~'IJ 'lJ LP11'il"li1!! Ail ~\;1 L61'£1 ~ • 
" ~D dA o0 

i'lfi1'11>YHIHiWhl <jtlmtl( 

Main Telephone System Room - ~llmrn Voice Gateway 

2 Datacenter 111m1 7 .ff\4 4 - ~1.1mrnmu~3J1:uu1:m~vn1~.h'l4 IP (Call Manager) 

3 a1m1 24 'lf'l4 1 - ~1.1mrnm:911tJ~il!tJJ1rnLf~u (Access Point) 

4 a1m1 24 .ff\4 2 - eJ1.1mrnL~113J~1lnm:uuLfl71l'lhu Distribution Switch 
' 

- 11limrnm:911tJ~iunnrnLLtJtJrl1 (Access Switch) ' .. 
- ~1.1mrnm:911UitJJGJ1tuLLtJtJrl2 (Access Switch) 

- 11limrnm:911UirunnrnLLtltJrl3 (Access Switch) ' .. 
- Lfl~11~1htJm:LLGl'Lv-IYl'1LLtlt1~11L;i1l~ (UPS) 

- ~1.1mrnm:911UiGJGJ1tuLf~u (Access Point) 

- ~1.1mrn'1m~Yfl'h:uu IP (IP Phone) 

5 111m1 24 .ff\4 3 - ~1.1mrnm:911UiGJGJ1rnH~u (Access Point) 

- ~1.1mrn1m~~'th:uu IP (IP Phone) 

~ihVi 25 I 34 
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.. ;.j 
'a'1!J'a::L'el!l ~'l'l LaU'£1 

PI II I Cll 
\ ~'VI~'IJ'a'ULL'a::'a'1!l'a::L'el!l~ • • 

"" 'l'!LaU'£1 

L~i~L"'U) 

' "" L'elna1'a'LLU1J a'JU'l'l 

.. .... 
L'£lna1'5''£11-:!'£1-:! 

PI "• 4 \ ~'VI'l'l1LPI'a''el-:!'VI~1!11JU 
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3J'VI1~'V1!11'i!I'VI-am'iiR'1l 'Vl!l 
. ~ 

L'an~1'3LL'U1J ~'J'U'Vl 1 

EJ1fl1'l" 24 .ffu 4 - ~tlmrnTrmlvfrh::uu IP (IP Phone) 

Q..t 4 I .Q. <$' 

LL1J 1J~'a1J Cl1 3J PI tu ~n titu::: L 'U 't'"n:::"ll'a.:l'ii:::1J 1J Lfl'ii'a"ll1 !I PI 'a 3J'Vi'l LJ;t'a'3LL~:::'3:::1J1J I P Phone . 
~ V A 

'31!J~:::Lii!l (;)'Vl L~'U'a L'an~1'ii'a1.:1'a.:l 
11 1 oiCit ptilo 4 (1. 'V1'3:::1J'ii'ULL~:::'31!J~:::L 'a !I(;') \ ~ 'VI'V11 Lfl'i'a.:!'VI3J1!11J'U 

41:11 " 0 ... " ~ ...::~ 
'i1!1~:t:L'a!J(;)"II'an1'VI'U(;) ~L~'U'a L'an~1'i'il1.:1'a.:I'Vl L~'U'a) 

i,~.a'(;)L'"l'U) 
• 5 

7 EJ1fl1'l" 24 'liu 5 - 11 tJmrnm::-;nuirunnrnH'a~u (Access Point) 
q ''"'' 3 

- EJtlmru1rmlvfrh::uu IP (IP Phone) 
' 

• ' 1 
8 El1fl1'l" 24 'liu 6 - EJtlmrnm::-;nuiruru1rnLLU1JYi 1 (Access Switch) ' .. 

- EJtlmrnm::<nuiruru1rnLL1JlJ~ 2 (Access Switch) 2 
' .. 

- Lfi~El~~1tJn'l"::LL~bYh'hLL1J1J..iEJL\iEl~ (UPS) 1 

- EJtlmrnm::-;nuiruru1rn'lfa~u {Access Point) 4 ' .. 

• 9 
9 EJ1fl1'l" 24 'liu 7 - 11 umrnm::-;nuiruru1rn'tfa~u (Access Point) 

' • • 6 

- EJtlmrn1mflrnh::uu IP (IP Phone) 
' 

• 14 
10 EJ1fl1'l" 24 'liu 8 - 11 tJmrnm::111uiruru1rn'tfa~u (Access Point) ' .. 

• ' 4 
11 El1fl1'l" 24 'liu 9 - 11 tJmrnm::111tJiruru1rnLLuuYi 1 (Access Switch) 

' • • 1 

- Lfi~El~~1tJn'l"::LL~bvJYhLL1JlJ..iEJL\ifl~ (UPS) 
56 

- EJtlmrn1mirnh::uu IP (IP Phone) 10 
' 

- EJtlmrnm::111tJiruru1rn'tfa~u (Access Point) ' .. . ~ 
12 El1fl1'l" 24 'liu 10 - 11 tJmrn1miwrh::uu IP (IP Phone) 

' 11 
- EJtlmrnm::111uiruru1rnH'a~u (Access Point) ' .. 

y 
" ... 'I.-I'U'lYI 26 I 34 



3J'VI1':l'VI !11-i !I'VI'el m'3A'11 'VI !I 

LL1.l1J'll'el1JCl13Jfltl.lim~tl.I::L'il~1::"ll'el-3~1.l1JLfl~'el'lh!lfl'el3JoW'dL(;l'el~LL~::~1J1J IP Phone • 

.. ., 0 

'31!1~::L '£1!1 (;l'll'£ln1'VI'U(;l 

13 111flT'i 24 .fu 11 - ~umn!m:-;ntJiqJqJ1lliUlJ1Jfi 1 (Access Switch) 

- ~umn!m:-;ntJiqJqJ1lliLL1JlJ.yj 2 (Access Switch) 

- Lfl~11~~1!Jn'l":m~LYhhL1JlJ~11Liiil~ (UPS) 

- ~umrn'1ml'iwrh:lJlJ IP (IP Phone) 

- ~umn!m:•1!liqJqJ1rnH'sntJ (Access Point) 

14 111m'l" 24 .fu 12 - ~umrn'Tml'ivnh:lJlJ IP (IP Phone) 

- ~umn!m:-;ntJiqJqJ1rnH'sntJ (Access Point) 

15 111m1 24 .fu 13 - ~umrn'1ml'iw·rh:lJlJ IP (IP Phone) 

- ~umn!m:•1!liqJqJ1rnHsntJ (Access Point) 

16 111m'l" 24 .fu 14 - ~umn!m:•1!liqJqJ1lliLLlJ1Jfi 1 (Access Switch) 

- Lfl~il~~1!Jn'l":LL<1'LYhll'1LL1JlJ~11Liiil~ (UPS) 

- ~umrn'Tml'iwrh:lJlJ IP (IP Phone) 

- ~umn!m:•1!liqJqJ1rnHsntJ (Access Point) 

17 il1m'l" 24 .fu 15 - ~umrn'1ml'iwrh:lJlJ IP (IP Phone) 

- ~umn!m:•1!liqJqJ1rnH'sntJ (Access Point) 

18 il1fl1'l" 24 .fu. 16 - ~umrn'Tml'iwrh::lJlJ IP (IP Phone) 

- ~umn!m::•1!liqJqJ1rnH'sntJ (Access Point) 

' 
1.-lthVl27 I 34 
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!l ., 0 .col 
\ b 'VI'V11 Lfl'3'el.:l'VI3J1!11J'U 

., ... .col 
L'el n 'll1'3'el1.:l'el.:l'VI L~'U'el) 

p 
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QJ .q • .Q, d' 

bbUU'&'l'flUC11a.lf'ltu~ntitu::b'il'VI1::"ll'fl.:I~UUbf'l~'fl"ll1~f'l'fla.l'VI'Jb(;l'fl~bb~::~UU IP Phone • 

... ., 0 

~~~::b'fl~(;l"lJ'fl01'lii'U(;l 

19 1 ~1m1 24 .ff1.1. 17 - ~tlmru'hmlv-rrh:1J1J IP (IP Phone) 

- ~tlmtilm:'il1!Jityty1nlii'~tJ (Access Point) 

20 I <mm 24 .ff1.1. 18 I - ~tlmru1Ym1vn-h:1J1J IP (IP Phone) 

- ~tlmtilm:'il1tJityty1rn'H~tJ (Access Point) 

21 I ~1m1 3 .ff1.1. 3 I - ~LnlJ~timtil (Rack) "111.1.1~ 27 u 

- Lfl~~~~1tJm:m~1vJVf1LL1J1J'iimrt~~ (UPS) 

- ~tlmrnL~~lJ'iim1m:u1JLfl1mhtJ Distribution Switch 

I Building 3 Floor 31 
• Access Point 

• LAN 

• Network Rack 

LAN 

I 
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I 
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I 1 
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2 

... ~ 
~1~~::b'fl~(;l'Vlb'll'U'fl 
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., 0 ... 

'lii~::U~'Ubb~::~~~::b'fl~(;l •• 
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'Vlb'&'l'U'fl 
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0 ~ 
b'fln"ll1~bb'UU '&'l'J'U'Vl 1 

., ... 
b'fln'll1~'fl1.:1'fl.:l 

('l. ., 0 ~ 

'lii'V11bfl~'fl.:l'lila.l1~U'U 

...... ~ 
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CV oQI I .oCill. fl' 

LL 'IJ'IJ'a'el 'IJ tl13-J fl t\A ~ n 'l!ttu::: L 'il 'Vi1:::"ll 'el.:J'i':::'IJ'IJ Lfl 'i''el"ll1 ~ fl'fl3-J'Vi'l LIJI'fl 'i'LL~::: 'i':::'IJ 'IJ I P Phone • 
.. 4 

'i'1~~::: L'fl ~ IJI'VI L 'a'U'fl "' ... L'fln111'i'fl1.:J'fl.:J 

.. "' 0 

'i'1~~:::L'fl~IJI"ll'fln1'VI'UIJI '"'"' ' .. 4 t ~ 'VI'i':::'IJ'i''U LL~:::'i'1~~::: L 'fl ~ IJI'VI L'li'U'fl •• 
'"'"' 0 4 t ~'VI'V11Lfl'i''fl.:S'VI3-J1~'1J'U 

"1,~-a'IJIL<;j'!J) "' ... 4 L'fln111'i''fl1.:1'fl.:J'VI L'a'U'fl) 

19. ·:m.J~:::L5vG~m~~lPI~a,viQJQJ1mt~.mn·:n.bua" 
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"'"' " 
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... 
LaU'Y11\I 

... 
GIU'Y11\I ~ulP!a1viQJQJ1m ,)1U'JU t1~1f..I'Y11\I 

mm~ 22 €11m~ 24 .ff"U. 2 Single Mode 12 Core 2 Lff'l,l, 

2 €11T111 7 €llT111 3 .ff'l,l, 3 Single Mode 12 Core 2 Lff'l,l, 

y 

' 
~iJ1Vi 29 I 34 



~ 

~ 
~ 
~ 
_J 

::::.: 
~ 

!.ii 
:9 
<!. 
::::l 
_J 
oJI 
::::l 
_J 
oJI 

~D 
~ 

~ 
~ 
..--" 
~ 

::;t 
.J oJ) 

~. 
_J 

_J t!! 

~ 
:i) 
ee 

<!. .... 
I!) A 
t!! 
:s 
t:!!~ 
I!) 
::::lo 
_J 

:s:: 
~ 
:s 

;; 
ee 
~ 
~ 
~ 

=o 
""0 
:s-
0 
::l 
(I) 

-;;:::t 
:s::~ 
~ 
~~ 
~ol)- j 
~ .... t!! 

~ 
.... :i) :i) 

:s::~ ee ee 
tie oJ) 

.... 
I!) A 

:s _J t!! 
::a t!! 

:i) :s 
~ ee :!:A-.... .... 

I!) A :& 
t!! ~ 
:s I!) 

:!:A-.... 
:& 
~ 
I!) 

;;; ~ 
::::l :s::~ 
:& ::!:. ;;; _J _J 
oJ) 

~A-
::::l 

~~ :& 

"" I!) 
_J 
oJ) 

l!)b "" ~~ "" :s:: 
:!:A- ~ "" .... _J l!)b 
:& 
~ 

t!! "" ~ 
I!) ~ ~ 







.,.. 
1!1) ~ 
:::::l :s:~ 
:"& ~· 1!1) .J 

(!) 
:::l 

..J) 

~~ 
:ii :::::l 
..J)Il- :"& 

:"& 

t. 1!1) .J 
.J 

l!!)b t. ..J) 
:!1 

t. ::s: I!!)~ 
~ll-

.,.. 

.,.. ~ i 
~ 

:"& .J l!!)b 
~ 

~ 
ll!! t. :-&-

~ 
~ 

,.;) 

~ 
~ 
~ll-

\7r 



I I 

... 
?I I!) 

:;j :S:t 
r& :1· ...) 
&I) ... 
~t 

:!) 
&I) A-

u. I!) 
l!)b u. 
u. :s: 
:!:a. 2! ... ...) 
ti 
~ 

1:!! 
t:= I!) 
~ ....... 

'(;: 

... 
I!) 
:;j 
r& 
...) 
&I) 

~t 
u. 
l!)b 
u. 

""0 
""0 =r 
0 
:::::1 
<1> 

... 
I!) 
:;j 
if& 
...) 
&I) 

:= 
~ 
t:= 
ti-
,.) 

~ 
:!:a. 
..... 



'\. 

Building 24 
Network Riser Dia gram 

14th Floor Rack (42U} 

2 70 x UTP CAT6 from floor 13-18 6 x UTP CAT6 to floor 2 

11th Floor Rack (27U} 

1 53 x UTP CAT6 from floor 11-12 4 x UTP CAT6 to floor 2 

gth Floor Rack (27U} 

1 85 x UTP CAT6 from floor 8-10 4 x UTP CAT6 to floor 2 

6th Floor Rack (27U} 

132 x UTP CAT6 from floor 5-7 2 x UTP CAT6 to floor 2 

2nd Floor Rack (42U} 
16 x UTP CAT6 from floorl 

76 x UTP CAT6 from floor 1-4 6,9,11,14 

;> 
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